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those along its banks and on the islands in the stream. of snow, has forced a modification of the coronation 
Even crows, unable to survive the cold, can be seen ceremonies for Pope Pim XI, Sunday.-New Yo& 

here clin 'ng frozen to the bare trees.-Brook7yn Avnir ig  Mail, February 9,1952. 
~ ~ ~ E a j l e ,  Fe I? niury 17, 1999. Samoa.-AMA, February 3.-The steamer Suva arrived 

I~czZ~.-ROME, February %-The cold wave which is at  Suva after encountering a cyclonic storm early on 
the severest in years, accompanied by a considerable fpll Saturday.-Samoa Times. 

DETAILS OF THE WEATHER IN THE UNITED STATES. 
GENERAL CONDITIONS. 

By A. J. HENRY. 

Among the larger features of the month was the pro- 
nounced incrense m the number and intensity of cyclonic 
storms which passed inland from the Pacific south of the 
mouth of the Columbia River. This movement in 
latitude was directly responsible for !lie increase in 

reci itation in California and perhaps in the Gulf and 
{out{ Atlantic States. The mean temperature in 
Montana, the Dakotas, W oniing, and Idaho was mucli 

of the Mississippi, however, except for Wisconsin and ii 
part of Minnesota, mean temperature was uniformly in 
excess of normal. The single event which stands out 
prominently in the month's weather was the fall of snow 
in 'the Plains States and the intense glaze storm in 
Wisconsin and Michigan during the last week of February. 

below the seasonal norma 9 , especially in Montana. East 

CYCLONES AND ANTICYCLONES. 
B y  W. P. DAY, Observer. 

Low-pressure areas were mostly of Pacific origin and 
their tracks covered a wide range in latitude. The high- 
ressure areas, however, which. were mostly of the Al- 

gerta type, came in rapid succession and enerally con- 

HIGHS plotted was considerably above the normal. 
Tables showing the number of HIGHS and LOWS by 

h e d  themselves to a well-marked path. i! he number of 

types follow: 

February 1822... 
Averagexiumber 

North South I AI- 
Highs. Pacific. Pad*. kta. Morn- 

------ 
February 1922 .._.........._..._.._. 1.0 2.0 I 9.0 11.0 
~verage &umber, IS~Z-ISIZ, inclu- 

s!ve .............................. I 0.8 1 0.5 1 4.7 I ::: 1 :: 1 7.8 

FREE-AIR CONDITIONS. 
By W. R. GREW, Meteorologist. 

For the month as a whole free-air temperatures were 
below normal 'in the Northern States and above normal 
in the Southern States, thus conforming quite closely 
to meim values a t  the surface. The largest negative 
departures .occurred at  Ellendale, being most ronounced 

- 2.5O C. above 1,500 meters. A similar though smaller 
decrease in de artures in the upper levels was observed 

in the lower levels and becoming rather stea x y at about 

also at Drexe P and Royal Center. The same tendency 

is apparent in the values at  Broken Arrow and Groes- 
beck, where temperatures were above normal at  all levels, 
but increasingly so as greater altitudes were reached. In 
other words, owing to some widespread influence, the 
temperature decrease with altitude in all arts of the 
country was considerably less. than normaf and hence 
the u per levels were warm as com ared with those 

normdy in February B practically isotheimal condition 
from the surface to 2,000 meters above sea level, there 
was during the present niontli a large inversion, the re- 
covery of temperature not taking place until an altitude 
of 3,000 meters was reached. At all  stations conditions 
were more nearly like those usual1 found in December 
and January than those found in Jebruary. ,The cause 
is not f a r  to seek. A glance at  Chart IV  will show that 
there was a larger latitudinal temperature gradient thaii 
normall occurs-a condition that .would produce re- 

high in the South, with a resulting larger south corn 0- 
nent or (what amounts to the same thing) a smder  
north component in the winds. .That this is what ac- 
tuall occurred is indicated by the values iven.in Table 

all cases they were in the same direction, sufficiently so 
to cause the temperature anomalies referred to. 

In  general the changes in free-air temperature from day 
to day were in the same sense as were those at  the surface. 
There were some exce tions, however, mostly associated 

pressure are usuidly accom anied by clew weather, and 
radiation is very active. J o t  infrequently, as the center 
passes a given point and the wind shifts from northerly 
to southerly, the surface temperature remains low or even 
continues to fall. This tendency exists only in the lowest 
layers, usually within 200 to 500 meters of the surface. 
At %her levels the res onse of temperature to the wind 

on February 19 to 20, during which period a moderate 
anticyclone moved almost due east from eastern Montana 
to lbfinnesota. Generally clear weather prevailed. At 
both Ellendale and Drexel the wind a t  all levels was NW. 
and fairly stron and temperatures were low as the anti- 

these stations the wind became SE. to SW. and o mod- 
erate strength, and the temperature in the free air there- 
fore increased, but that a t  the surface continued to fall. 
The rise in temperature a t  the u er levels was not lar e, 
the wind chan in only from N# and WNW. to WSb.  
When the win2 s k t s  through a larger angle the chan es 

N. and NNW. to SW., the temperature meanwhile 
increasing about 15' C. This is the ty e o i  change 

change occurs for a time a t  the latter, owing to radia- 
tion or to peculiar local effects of top0 ra lly, etc. In 

ersture distribution in winter cyclones in the extreme 
aorthwest-near the Pacific-is usually quite the reverse 

near t R e surface. Indeed, at  Ellenda r e, where there is 

latively T ow free-air pressures in tlIe North and relatively 

2. $he departures from normal were smal k , but in nearly 

with anticyclones in t I! le northwest. These areas of high 

shift IS immediate and Y ecided. A case in point occurred 

cyclone approac t ed. When the crest of the latter assed 

in tern erature likewise become greater. For examp T e, 
from $ ebrutiry 6 to 7 the free-air wind backed from 

that occurs above the surface, even thoug g the reverse 

this coiinection it is of interest to reca B E  t a t  the tem- 

P 
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5.6 +0.21 -5.9 -2.1 

4.3 +.G -6.5 -2.3 
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-1.6 
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-1.1 -. 9 

5.51 +. 21 ...... 1 ...... 

of that found in tliese cyclones after they have reached 
the central and eastern Statm, i. e., NW. winds from the 
Pacific are warm and SE. winds from the continent, are 
cold. Unfortunately no free-air observations have yet 
been made in this region, and it is therefore im ossible to 

is. However, it  seems reasonable to assume that in front 
of the cyclone there is an inversion and behind it a lapse 
rate not greatly differing from normal, with the result 
that a t  some moderate height the tem erature is hi her 

assumption finds support, in the case above citecl, viz, that 
of February 19 to 20, when the southerly current in the 
rear of the anticyclone was cold a t  the surface but warm 
a t  higher levels. 

The lowest free-air temperatures recorded during the 
month were -27O C. a t  an altitude of 4,500 meters at  
Drexel on the 5th and - 2 S O  C. a t  an altitude of 4,000 
nieters a t  Elleiidale on the 27th. 

was slightly above normal in thr 

stations. The departures from normal were of about 
equal amount a t  all levels, exce t a t  Groesbeck, where 

Vapor pressure a t  this station was also decidedly above 
normal. Elsewhere there was for the most part a mod- 
erate minus departure. 

As already stated,' resultant winds were from a more 
southerly point than usual. There was a fair1 large 

lus de arture in wind speeds at Groesbeck aniRogal 
8enter, g u t  elsewhere little variation from the normal. 

Unusually hgh winds were observed as follows: 

say what the temperature distribution above t Yl e surface 

in the southerly than in the norther P y current. t h i s  

Relative humidit 
extreme North an 2 South, niicl below st interniediute 

there was an increasing plus c 9 eparture with height'. 

[BY means or kltes.] 
- , I 

10.7 

10.5 9.2 
5.2 
7.4 
6.4 
5.5 
3.7 
1.2 

-.9 
-2.1 

Station. 

-.-..- 1-16.6 -7.' --'-I- ...... , ........... ...... 16.3 -7.: ...... ...... 1-14.6 -5.: 
1-12.9 -4.: ...... -1l.S -3.' ...... -11.2 -3.: ...... -12.0 -2.' ...... -13.6 -2.: ...... -16.4 -2.; ...... -188  -2.. ............ -21.5, -2., 

Velocity. Altltudo. 

11.7 
11.2 
10.0 
10.0 
9.9 
9.4 
8.8 
7.0 
5.5 
3.3 
. 3  

k3Weat,S.C .................................. 3 
. T U  ...................... ........... 9 

---- 
+l .9  -1.7 -0.5 
+1.8 -1.9 - .5 
+1.7 -3.6 - .4 
+2.2 -4.1 ...... 
+2.4 -4.8 -.3 
+2.5 -5.7 -.7 
+2.6 -6.2 - .7 
+2.8 -7.2 -.5 
+3.8 -8.0 + .4  
f4.1--10.4 +.2 
+2.9-l3.2 + . l  

Du 
GroeslSeck. 
Royal center, Ind. .............................. 

Do .......................................... 

-2.6 ......I 

w ....... 
wsw..... 
sw...... 

+2.6-16.3 --.4 .................. 

w ....... 
3.3 
3.2 
3.5 
3.0 
2.1 .o 

-2.8 
-5.8 
-5.9 

nr. p. 8.  
37 
38 
45 
35 4.7 -7.4 

+1.1 -6.5 
+ l .S  -5.0 
+2.1 -4.5 
+2.7 -5.7 
+3.1 -7.7 
+2.8-10.2 
+2.4-l3.0 ...... -15.8 ........... -18.5 

[By means of pilot balloons.] 

wnw.... 
w ....... 
w ....... 
wsw... .. 
w ....... 
IUlW..... 
nw. ..... 
nw. .__. . 
w ....... 
w ....... 
WSW..... 
wsw. ._. . 
IUlW.. . . .  
w ....... 
w wvsw----- I  ....... 
nw. ..... 
nw. ._ -. . 
w ....... 
w ....... 
wnw.... 
wsw.. .. 
w ....... 
w ....... 
w ....... 

Solling Neld D. C .............................. 
Do.. ........................................ 

Bur@gton, Vt..  ................................ 
Broken Am;, O k h  ............................. 

47 
35 
45 
34 
36 
41 
35 
35 
44 
35 
39 
38 
39 

42 
68 
4a 
39 
38 
39 
44 
34 
39 

: 

.......................................... 1 Drevel Nebr .................................... uo 
Dued&,S.C .................................. 

Do .......................................... 
Do .......................................... 
Do. ......................................... 

Ellendale, N. Dak ............................... no.. ........................................ 
Do.. ........................................ 
Do.. ........................................ 
Do. ......................................... 

Growbeck Tev .................................. 
Lansing h l .  .................................. 
M U ~ '  wis .................................... 
MIeCook held ,  Ohio. ............................ 

Do.. ........................................ 
Do. ......................................... 

Mitehell Field, N. Y ............................. no.. ........................................ 
l)o .......................................... 

Pan Francisco calif ............................. 
Washington, 5. C ............................... 

Do.. ........................................ 
Do. ......................................... 
Do ............................... : .......... 

Royal Center, Ind.. ............................. 

SUrlaee.. m...... 
500. ..... 
750.. .... 
1. Woo..... 
1,250.. ... 
1,500.. ... 
2, m..... 
2,m.. ... 
3,000. .... 
3, m.... . 
4.000.. ... 
1,500.. 

3 
2 
3 

21 
25 
13 
2 
3 
3 
4 
6 

15 
I6 
20 
23 
6 

17 
7 

13 
14 
24 
8 

24 
11 
14 
11 
2 
3 

14 
25 

...... 

63 -6 
63 - 5 .  
63 -4 

56 -2 
52: -2 

4 4  -ti 

ti0 -4  

501 -2 

Free-air winds a t  altitudes of 2,000 meters or more were 
.for the most part from a westerly direction. There were 
no exce tions in the northeastern part of the country as 
far sou tg as North Carolina and as f a r  west as Indiana. 
In  the Southeastern States easterly winds were general 
up to 3 or 4 kilometers on the 21st when high pressure 

prevailed over the lower Lakes and a viKorous cyclone 
was advuncing from the Southern Plains States. These 
easterly winds were, however, esceeclingly light and 
veered to SSW. with the eastward movement of the 
cyclone. In  southern Florida enst,erly winds prevailed 
from the lSth to %th, but extended only to 3 or 4 
kilometers. 

A very exceptional case of free-air easterly winds 
occurred at  Ellendale, N. Duk., on t.he morning of the 
28th. The wind at  the surface was SW.; from 250 to 
2,000 meters it was NW.: and above 2,000 meters an 
ea.sterly wind prevailed up to 5,000 meters, the highest 
point reached. The afbernoon observation showed n 
similar condit.ion, wit.11 some slight changes. A SW. 
wind still prevailed at, the surface; above it in succession 
were found WNW. winds u to 1,500 meters; SE. from 
2,000 to 4,000 meters: ant! SW. from 4,500 to 7,000 
meters. In all cases the winds were light, the lowest 
velocity, 1 meter per second, beinv observed in a layer 
about 1 kilonieter t,hick where the cTiange from a westerly 
to an easterly coniponent in the winds occurred, and the 
highest, S meters per second, just above the layer of SE. 
winds in the afternoon. 

TABLE 1 .- Fretwir fs)nperulicres. re2&tiue lru,midities, and capor pres- 
sures diiriiq Frbninry. 1921. 

TEMPERATURE ("C.). 

Altitude 
M. 8. L. 

(m.1 

Surface. m.. ... 
m..... 
750. .... 
1,000. ... 
1, ZYJ.... 
1, m... 
2,000.. .. 
2,500.. -. 
3,m. - -. 
3,500.. .. 
4,000.. .. 
4,500.. .. 

-1-1-1 

. . . . . . I  ...... I ...... I ..... 
, , I I I ! I  

RELATIVE HUMIDITY (%). 

.. 74 -4 

73 -3 
71 -1 
65 -2 
w -3 
56 -3 
51 -A 
5 0 -  

......... 75 73 --I 

66 +1 70 -4 
61 +1 66 -4 
58 +2 (12 -4 

+5 51 -3 
+8 53 -1 

.... I ...... ...... ...... 
I I , , , , ' ,  I I 

VAPOR PRESSURE (mb.). 

Surfaee . - m.... .. m...... 
750.. .... 
1,wo.. ... 
1, m.... . 
1.500 ..... 
2, om.... . 

' 2, m..... 
3,000. .... 
3,500. .... 
4,000.. ... 
4.500. ..-.I_ 

6.lSi-O.2ll 3.01 . 
6.141 -.w ....... 
5.W +. 101 2 . 8  
5.00' +.l3 2.54 
4.501 +.a31 2.51 
4.111 +.32! 2 . w  
3.753 +.a: 2.41 
2.91'+.03 2.441 -.Dl 2.w 1.75 

2.00 -.OS 1.4s 
1.53 -.21 1.17 
1.11 ...... .84 

.....I ...... I .a1 

I 

-.17 
-.31 

...... i 
10.20 ...... 1. 
9.17 _ _ _ _ _ _  i 
8.65 ...... : 
5. 12 ....... 
7.39 ...... 
6 . S  _.____ 
5.m ...... 
4.52 ...... 
3.501 _ _ _ _ _ _  
3.34,. . - -. . ........... ......I ....... 

I I  1. G,-l .  291 
.....I...... I 
1.44 -1.271 
1 .a-1 .07;  
1.63 -.Sll 
1.7s -.S. 
1.75 -.391 
1.61' -.%I 

1.141 -.uti 
.97: +.07 
.Yo' +.IS 

1.41; -.14l 

...... ! ...... 

I 
10.57 +l .  79. 
11.13 + l .  901 

9.39 i + l .  551 
8.57Iil.43: 
7 60+123! 
6:95+1:30' 
6.43+1.65 
5.20 +I. 6I/ 
4.43 + 1.861 

3 49 +1 751 
3: 171+209 

3.941+1.741 

......I... :..I. 

61236 
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TABLE Z-fiee-aii- Resultant Winds ( in.  p .  8 . )  during Febniary, 1922. 
~ 

I I I I I 

Broken Arrow, Okla. 
( 2 r n . I  

Drexrl. Nebr. 
(3989n.) 

Diie West, 
s. c. Ellendale. N .  Dab-. 

(449n.) 
Groesbeck Trx. 

(141mi) 
Royal Center, Ind. 

( rnm.)  
AI titude. ._____- __ 
Y. 8. L. 

m. Mean. I Normal. Mean. I Normal. Mean. M a n .  Normal. Mean. I Normal. Mean. Normsl. 
-- 

Dir. vel. Dir. \-el. Dir. vel. Dir. vel. Dlr. vel. Dir. vel. 

Surface ....... 1.4 N.43'W. 5.0 N.37OW. 2.9 5. ?SOW. 1.9 N.50-W. a 5  S. 63.W. 2 3  8. &*W. 2 1  
2% ............ ............................ S. X'W. 1.6 N 6S'W 0.6 S. W W  % 4  8. S3'W 21 
500 ............ N.U'W. 5.3 N.42-W. 3.1 S. 39.W. 2.S 8.'5SeW: 1.2 S. 52OW: 4.9 8. 67-W: 3.3 
750 ............ N.BOW.  5.6 N.50-W. 4.4 S. 3VW. 3.2 8. 58.W. 2 2  S.65'W. 7.3 8. WW. 8 6  kg ........... N.52'W. 6.0 N.4VW. 5.2 S. 5 3 O W .  41 S. 7OoU-. 3.4 8. 6PW.  9.3 S. 74.W. 5.2 ......... N . W W .  5.9 N.50'IV. 6 .4  S. 70'W. 6.9 Y. WOW. 4.3 S. 75°W.10.1 8. 80.W. 6.9 
1,500 .......... N . W W .  6.7 N.5Y'W. 7.9 S. MOW. S.1 5. I O N ' .  5.6 8. SloW.12.8 S. 81.W. 8.0 
2,ooO .......... N.71"W. 9.3 N.BIoW. 9.8 S . 7 3 ° W . l l . l  N.SVW. 7.7 6. sL(oW.15.0 9. 85.W. 9.3 
2,500 N.74'W 11 4 N Ij?loWy. l2.4 Y. WOW. 12.11 N.MoW. 9.2 N . W W .  16.8 8. 87.W. 11.7 
3,M)o .......... N.WW:lJ:O N:7OoW.13.5 S. 79OW.13.3 W.11.6 N.S7OW.ZO.S S.84.W.12.5 

........ ............ W. 16.4 N.64"W. 13.7 ......... N. 77-W. 14.6 N.67'W. 19.5 .............. 
3 WO N.78'W. 15.0 N.i?'W. 1?.? S SOW. 14 7 N . I ' W  14 1 N W W .  13.6 8. WW. 16.3 
4:ooO N.7PW.14.9 N.66'W.IP71S:I0W.?0:5 N.67'W:lil) N:70eW.23.2 6 .~32~W.17 .9  
4500.. 
5;OOO , S. 67OW.18.41::::: 

.......... .......... 

........................ ........ ............................ ................................................... 
__ ~- I 

A condition like this one is occasionally, not frequently, 
observed in summer, when pressure and tern ernture 

adients are weak over extended arens. In  tfis case, 
Kwevor, an anticyclone of reat vi or was central a short 

able for the NW. winds that were found in the lower 
levels. But wh the SE. winds above them3 Unfortu- 

light winds. The record showed, however, a marked t,em- 
perature inversion. On the other hand, there was a fall 
m tem erature with height above Dresel, with the result 

northward, in the free air it  decreased southward, thus 

distance southwest of Ellen d ale. l%is position was favor- 

nately mly  a s K ort kite flight was possible because of 

that, a P though at the suiface the temperature decreased 

Arrow up to 2,000 meters; a t  Camp Lewis, Washington 
State, u to 4,500 meters; and a t  San Francisco and 
Mather field, Calif., up to 3,000 meters. 

THE WEATHER ELEMENTS. 
By P. C. DAY, Clinurtologist and Chief of Division. 

PRESSURE AND WINDS. 

Changes in atmospheric pressure during the month 
were frequent but usually not marked, and severe 
storms or cold waves were mainly of 1imit.ed estont or 
duration. 

Low areas of t.he month attended by substantial precipi- 
tation and more or less storm conditions, were confined 

prominently: On the 1st to 3d a storm of wide estent 
moved from the middle Missouri Valley to the Canadian 
Maritime Provinces, giving snows over northern districts 
from the Plateau region to the Great Lakes, and moderate 
to heav rains in other portions of the country from t.he 

the northern plains, reaching blizzard proportions in arts 

to a few dates, among which t i e following stand out most 

Rocky & ountains eastward. High winds prevailed over 

of the Dakotas; on the 14th a storm center deve P oped 

over the west Gulf and moved ra idly to the northeast- 
wurtl over the Gulf and Atlantic 8oast States durin the 
15th ant1 lGth, givin heavy rains over the centraf and 

moved from the Southwest to the middle plains, and 
during the following 4S hours extended into the Great 
Lalies region tis a storm of coiisitlerable severity. Heavy 
snows occurred over the rewions to northward of the 
center, heavy rain, snow, ana sleet near the center, and 
rains to the soutlwitrtl. Over the Great Lakes and the 
northern luins high winds occurred, and in portions of 

and Michigan one of the worst ice storms ever known 
prevailed. Enormous damage to forests, orchards, and 
overhead wire systenls resulted froin the heavy ice coat- 
ing, and traffic was greatly hindered. A more complete 
account of this appears on ages 77-&2 of this issue. 

month and precipitation was widespread, and in some 
instances, hem , over practically all portions of the 

The aver8 e pressure for the month was highest over 
the upper Ifissouri Valley nnd the ad'acent Canadian 
Provinces, where it exceeded 30.20 inc lh es: and lowest 
over the southern ortions of the Rocky Mountain and 

with the normal it was above 
in all portions of the United States and the adjacent 

ortions of Canada, save from the central Plateau and 
Facific coast regions northward, where it was less than 
normal. 

The principal high winds of the month occurred in 
connection wth  the storm of the 31st,-23d, particularly 
during the 23~1, over the lower Lakes where maximum 
velocities of 50 to SO miles or more per hour were recorded. 

The revailing winds were inainly from the northwest 
in the & issouri and upper Mississippi Valleys; from south- 
erly points in the Ohio Valley, lower Lakes, and generally 
over the southesstern States, and variable 111 other 
districts. 

southern ortions o B the area, and nioderate rains or 
snows to t P le nortliwml. On the 21st a low-pressure area 

eastern 3 ? innesota, and generally over central Wisconsin 

Stormy conditions prevai P ed near the close of the 

southern half o f the country. 

Plateau regjons. Compared P 

TEMPERATURE, 

The month as a whole was marked b continuous but 
not severe cold over the upper Missouri $alley, and it was 
colder than noivial over all districts from the Rocky 
Mountuins westward. In  portions of Montana and 
Wyonling the monthly averages were among the lowest 
of record, the average daily means rangin from 10' to 15' 

years was not reached. 
below normal. However, the extreme co 4 d of some other 


